S erodiagnosis of bluetongue virus (BTV) infection relies mainly on the use of agar gel immunodiffusion (AGID), the enzyme-linked immunosorbent assay (ELISA) , and the microtiter serum neutralization test (MTS N). 1 ,6 A competitive ELIS A (c-ELIS A) developed in 1 987 2 is more sensitive and specific than AGID 3 for detecting B TV group-specific anti-VP7 antibodies. The MTS N, a method for the detection of serotype-specific antibodies, has been used as the confirmatory test for BTV AGID and c-ELISA within Agriculture and Agri-Food Canada. Although MTSN is a useful test, it is time consuming (3 -5 days) and cumbersome.
The usefulness of western blot analysis as a confirmatory test of the c-ELIS A for serodiagnosis of bluetongue was investigated. S uch an approach has been reported for serodiagnosis of other viral diseases, including African swine fever viruq 4 human immunodeficiency virus, 1 0 and Dengue virus. 8 To identify the group-specific VP7 antigen, the monoclonal anti-VP7 antibody 3 .1 7.A3 a,5 and polyclonal bovine anti-BTV antiserum were used in the western blot analysis, in which the VP7 antigen was separated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (S DS -PAGE). However, both monoclonal and polyclonal antibodies failed to identify the VP7 antigen, possibly because of the denaturation of these predominant epitope(s) under the reducing buffer conditions (S DS and 2 -mercaptoethanol heated at 1 00 C for 4 minutes). In contrast, these antibodies can easily precipitate VP7 antigen (data not shown). S imilar results were observed for monoclonal antibodies 1 69 9 and E9, 1 1 which are probably specific for the conformational epitopes. These results indicated that disulfide bonds in VP7 subunits play important roles in forming predominant conformational epitopes and in stabilizing the core particles. 7 For this reason, native polyacrylamide gel electrophoresis (N-PAGE) instead of SDS-PAGE was employed in the immunoblot assay (IBA) b for the electrophoretic separation of partially purified B TV VP7 antigen (0.4 g/lane) and for the electrophoretic transfer of separated VP7 onto polyvinylidene difluoride (PVDF) membrane.
ing 0.02 % Tween-2 0 (PBS -T) for 1 hour to block the unbound sites. After washing once with PB S -T, the membrane was allowed to interact for 1 hour with individual serum samples diluted 2 0-fold in 2 % bovine serum albumin (B S A) in PB S -T. The membrane was then washed with PBS -T 3 times for . Antibody preparations used as controls were M1 00 (monoclonal antibody to pseudorabies virus), 4H4 (monoclonal antibody to BTV NS2 ), 3.1 7.3A (monoclonal antibody to BTV VP7), pre-serum (bovine serum collected preinoculation), and C-2 -93 (polyclonal bovine serum specific to BTV US -T1 1 collected at 54 days postinoculation. Reaction of antibodies to the membrane-bound VP7 was detected by peroxidase-labeled anti-species immunoglobulins. The color reaction was developed with diaminobenzidine and H 2 O 2 . 5 minutes each, and the horseradish peroxidase-conjugated Table 2 . corresponding anti-species immunoglobulins diluted 1 ,000-Comparison of BTV c-ELISA, microtiter serum neutralization test (MTSN), and immunoblot assay (IBA) results obfold in 2% BSA in PBS-T were used to detect the serum tained from field samples. antibodies that had bound to membrane-bound VP7. After incubating for 1 hour, the membranes were washed as before and then washed again twice for 5 minutes each with Tris buffer (pH 7.6) to remove the detergent. The substrate 3 ,3 'diaminobenzidine and H 2 O 2 were used for 1 0 minutes to develop the color reaction.
From the 7 calves and 3 sheep that were inoculated with 6 serotypes of B TV, 2 2 samples that were collected pre-and postinoculation were tested. The IBA was specific for VP7 (Table 1 , Fig. 1 ) ; sera from animals with anti-VP7 antibodies, as measured by c-ELIS A, reacted with B TV VP7, but sera from a calf exposed to epizootic hemorrhagic disease of deer virus (EHDV) type 1 (T1 ) and challenged with type 2 (T2 ) produced precipitating anti-EHDV VP7 antibodies but did not react with B TV VP7. IB A results also correlated well with c-ELIS A results, i.e., c-ELIS A positive samples were also IBA positive. Twenty-nine field samples collected within the last 2 years were also tested to compare the results of IBA with that of c-ELIS A c and MTS N d IB A results correlated well with MTS N results (Table 2 ) , i.e., MTS N-positive samples were also IBA positive or vice versa. All test samples with c-ELIS A inhibition values £ 63 % were IB A negative except Imp-94-9, which had c-ELIS A inhibition value of 60%. Because 4 BTV serotypes (US 1 0, 1 1 , 1 3, 1 7) were tested in the MTS N, the possibility that sample neutralizes other B TV serotypes cannot be ruled out. All samples were negative for serotypes 1 0 and 1 3 in the MTS N (data not shown). The IBA was specific for BTV VP7; serum samples with positive MTS N for EHDV T1 or T2 were negative for B TV VP7 by IB A. The specificity of IB A was confirmed by the use of mouse monoclonal (3 .1 7.A3 ) and bovine polyclonal (C2 -93 ) antibodies against VP7 and control antibodies (4H4 against NS 2 of B TV and M1 00 against pseudorabies virus) and normal bovine serum.
The bluetongue immunoblot assay was useful as a c-ELIS A confirmatory test as demonstrated by evaluation of 2 2 experimental and 2 9 field samples. Validation of this assay is in progress by testing large number of samples (3 00-500) with BTV-positive and-negative status. Nevertheless, immunoblot assay is a sensitive, specific, and rapid confirmatory assay that can be used to demonstrate group-specific antibodies against B TV in sera with c-ELIS A inhibition results > 50% of threshold value. 3 
